Summary. The fibrinolytie activity, plasma fibrinogcn and blood sugar levels of 20 maturity-onset diabetics were measured before treatment with a) phenformin and b) phenformin plus ethylestrenol; subsequently fortnightly estimations of these parameters were made. After a period of stabilisation, treatments were interchanged between the two groups. It has been shown that phenformin alone only partially increases fibrinolytic activity; the maximum effect was obtained with the combined therapy of phenformin plus ethylestrenol. This treatment also effected a reduction of nearly 40% in the plasma fibrinogen level from pre-treatment levels. If enhanced fibrinolytic activity in diabetic patients is to be achieved, the results indicate that combined therapy is essentially more effective than therapy with phenformin alone. Blood sugar levels were adequately controlled, as expected, with diet and phenformin alone, addition of ethylestrenol malting no difference.
The prevalence of vascular disease amongst diabetics is higher than that amongst a) other disease groups (e.g. autopsy studies [i]), and b)the general population [2] . Various factors have been reported responsible for this difference. It has been shown that blood under normal physiological conditions possesses fibrinolytic activity [3] and a concept has been advanced of a continuous dynamic equilibrium between coagulation and fibrinolysis at sites of injury to the vascular endothelium [4] , according to which defective fibrinolysis predisposes to susceptibility to thrombotic episodes. We earlier showed that diabetics as a group tend to have lower levels of fibrinolytie activity than non-diabetics [5] . The results of different studies on this problem have been complicated by the fact that most drugs affecting glycaemia also alter fibrinolytic activity (e.g. insulin [6] , sulphonylureas [7] , and biguanides [8] for variable lengths of time), and so the fibrinolytie status of diabetics on treatment will tend to be obscured by the effect of treatment. After several years of study of the effects of various drugs on fibrinolysis we have been able to show that a combination of phenformin (50 mg cap. b.d.) and ethylestrenol (4 mg b.d.) given orally will a) enhance blood fibrinolyric activity, b) lower plasma fibrinogen, e) lower serum cholesterol and will maintain this state for a minimum period of 3 years [9] . The present study has been designed to evaluate the effect of these drugs in maturity-onset diabetics.
Materials and Methods
The subjects were referred to the out-patient department for the diagnosis and treatment of suspected diabetes mellitus. All blood samples were taken between 10 and I 1 a.m. in out-patients; the first samples were taken on the day the patients were having their diagnostic glucose tolerance tests, i.e. one hour after the ingestion of 50 g glucose in the fasting state. Patients were randomly allocated to two groups for different treatment regimes. All patients were reviewed and blood tests repeated at two weekly intervals.
There were 10 patients in each group. 11 were males and 9 females, the distribution in Groups A and B being 5 and 5, and 6 and 4, respectively. Their ages ranged from 42 to 79~ the mean age in Group A being 58 and in Group B 61.
The patients on the first regime (Group A) were treated with phenformin cap. 50 mg b.d. and ethylestrenol 4 mg b.d. for 10 weeks, after which ethylestrenol was stopped, and measurements were repeated on two further occasions while phenformin only was being administered (Fig. 1) . Patients on the second regime (Group B) were put on phenformin cap. 50 mg b.d. for 12 weeks, after which ethylestrenol was added and patients were followed for a further 6 weeks. At this stage ethylestrenol was stopped, but phenformin was continued for a further 2 weeks (Fig. 2) . All patients were seen initially, after the glucose tolerance test, by the dietician and appropriate restricted carbohydrate diets, dictated by level of glycaemia, body weight and age were advised. Blood fibrinolytic activity and fibrinogen were measured by the method described by Fearnley et al. [9] . Blood sugar was measured by the Folin and Wu method.
Obesity was estimated by the index: (Weight/ height) 1.7 [10].
Results

Fibrinolytic Activity a) Relation to Obesity Index and Blood Sugar Levels.
Blood fibrinolytic activity is inversely related to lysis 2* time. Table 1 shows the age, initial lysis times, fibrinolytic activity, obesity index, and blood sugar levels of the 20 subjects. Only the correlation coefficient between the obesity index and blood sugar levels was significant (P < 0.001).
Blood Sugar
As expected, the blood sugar was well controlled by diet and phenformin. The addition of ethylestrenol to the treatment did not make any difference to blood sugar levels. Correlations between: Fibrinoly~ie activity and obesity: 0.3805 (not significant). Fibrinolytic activity and glucose: 0.2405 (not significant). Obesity and glucose: 0.7116 (P < 0.001).
b) Effect of Treatment. (One patient in Group B had a significant increase of fibrinolytie activity mainrained at 12 weeks, so ethylestrenol was not added to his treatment. This result is excluded in subsequent calculations, l~ig. 1 shows the changes in mean fibrinolytic activity of the 10 patients in Group A. It is evident that treatment with phenformin and ethylestrenol together promptly increases fibrinolytie activity, but that when ethylestrenol is stopped, fibrinolytic activity reverts within 4 weeks almost to pre-treatment levels. The effect of phenformin alone, comparing results in week 0 and results in week 16, was unremarkable. The results of treatment in Group B are shown in Fig. 2 , which shows that phenformin alone only partially increases fibrinolytie activity, but that as soon as the combined therapy is started, there is a significant increase of fibrinolytie activity. That this increase is due to the combination of drugs is confirmed when ethylestrenol is stopped and fibrinoly~ie activity reverts to the level achieved with phenformin alone. {The effect of ethylestrenol on its own was not studied as it has been shown that its effect is temporary [8] and moreover we could not justifiably treat a group of diabetics with ethylestrenol alone). For fibrinolytic activity phenformin alone is not significantly better than no treatment (0.05 > P < 0.1). Fig. 3 shows the mean plasma fibrinogen levels of the 10 subjects in Group A. There is a reduction of about 30% in the mean fibrinogen level with treatment with phenformin and ethylestrenol and there is a shght rise (about 10%) when ethylestrenol is withdrawn. Fig. 4 shows the mean fibrinogen levels in Group B. With phenformin alone the mean fall in fibrinogen levelis about 25%, but when ethylestrenol is added the reduction is about 38%. Both treatment regimes lowered fibrinogen significantly (P < 0.01).
Plasma Fibrinogen
Discussion
A number of factors contributing to the greater incidence of cardiovascular disease in diabetics has been suggested, e.g. micro-angiopathy [11], hyperglycaemia [12] , hypertension [13] , and hyperlipidaemia [14] , Some of the features that distinguish diabetic pa-tients with ischaemic heart disease from non-diabetics with ischaemic heart disease are a) increase in heart disease incidence in diabetic women who are free from recognised risk factors, namely normotensive, premenopausal, and free of significant hyperlipidaemia b) a higher mortality rate and shorter life expectancy amongst survivors of myocardial infarction amongst diabetics [15] . These considerations led us to investigate the blood fibrinolytic activity of diabetic males and females [5] , and we showed that diabetics as a group have lower fibrinolytic activity than agematched non-diabetics ; there was a significant negative correlation between obesity and fibrinolytie activity, which has been confirmed by others in non-diabetics [16] . In the present study, the number is rather small and the absence of a significant correlation be- tween obesity and fibrinoly~ic activity is possibly due to the very high proportion of subjects with low fibrinoly~ie activity amongst these patients with maturity-onset diabetes. The relative roles of coagulation factors, fibrinolysis and platelets in vascular disease, particularly in diabetics, are undetermined, but abnormalities in some of these factors have been documented. Hence it may be important to explore and establish the effect of treatment on some of these parameters. A number of drugs have been shown to enhance fibrinolysis but this effect is short-lived. Resistance to drugs appears quickly and necessitates increasing doses [8] . In a long term follow-up of arteriosclerotic subjects it has been shown that a combination of phenformin and ethylestrenol in the dosage used in this study had the best results. Resistance to phenformin alone appears in a large percentage of cases in 3--6 months [9]. It has recently been shown that it is feasible to treat a group of patients with ischaemic heal~ disease with phenformin and ethylestrenol in a dosage used in this study for a period of 3 years and to maintain an enhanced fibrinolytie state [17] . This study suggests an equivalent effect of the drugs on fibrinolysis and on plasma fibrinogen in diabetics. It also emphasises that treatment with phenformin alone has only a slight effect on these parameters, particularly fibrinolytic activity, compared with that of phenformin and ethylestrenol. It has also been shown that this combination of drugs decreases platelet adhesiveness to glass in arteriosclerotic patients [18] , and work is in progress to see if this applies to diabetics, since it has been shown that platelet adhesiveness to glass is increased in diabetics [19] .
